Sex-specific disturbances of the glutamate/GABA balance in the hippocampus of adult rats subjected to adolescent cannabinoid exposure.
Adolescence is a period of active synaptic remodelling and plasticity and as such, a developmental phase of particular vulnerability to the effects of environmental insults. The endogenous cannabinoid system regulates central nervous system development and cannabinoid exposure during adolescence has been linked to several alterations to hippocampal-dependent processes such as cognition and emotion, which rely on intact glutamatergic and GABAergic systems. Here we show that K(+)-induced γ-amino butyric acid (GABA) release increases in the CA1 hippocampal field of Wistar rats of both sexes that were treated chronically with the cannabinoid agonist CP 55,940 (CP55940) during adolescence. GABA(B) receptors levels also increased in cannabinoid-exposed rats. In addition, CP55940-treated females exhibit reduced GABA transporter gene expression (GAT-1), increased GABA(A) receptor expression, as well as decreased K(+)-induced glutamate release and NMDA receptor levels. CP55940 administration did not affect the glial (EAAT2) or neuronal (EAAT3) glutamate transporter gene expression in either males or females, and nor were any changes in the mGlu5 receptor protein levels observed. Taken together, these results show that while the exacerbated GABA release induced by early cannabinoid exposure may be compensated by an increment in GABA(B) receptors, which normally function as inhibitory autoreceptors, adolescent cannabinoid exposure in the females disturbs the normal balance between glutamate and GABA transmission. These observations may provide important insight into the neuronal basis of the well-documented alterations in cognitive and emotional processes induced by adolescent cannabinoid exposure.